
What is claimed is: 



CLAIMS 



1. 

method comprising: 



A method of detecting a predisposition to cancer in an animal, said 



(i) providing a biological sample from said animal; 

(ii) detecting the level of CYP24 within said biological sample; and 

(iii) comparing said level of CYP24 with a level of CYP24 in a control 
sample taken from a normal, cancer-free tissue; 

wherein an increased level of CYP24 in said biological sample compared to the level of 
CYP24 in said control sample indicates a predisposition to cancer in said animal. 

2. The method of claim 1, wherein said level of CYP24 is detected by 
determining the copy number of CYP24^enesin the cells of said biological sample. 

3. The method of claini^y/herein said copy number is measured using 
Comparative Genomic Hybridization (CGH). 



4. The method of claiAi 1, wherein said copy number is determined by 
hybridization to an array of nucleic acid probes. 

5. The method of claim 3, wherein said Comparative Genomic 
Hybridization is performed on an array. — 

6 The method of claim 1, wherein said level of CYP24 is detected by 
measuring the level of CYP24 mRNA in said-biological sample, wherein an increased level 
of CYP24 RNA in said sample compared to CYP24 RNA in said control sample indicates a 
predisposition to cancer. 

7. The method of claim 6, wherein said level of CYP24 mRNA is 
measured in said biological sample and said control sample at the same vitamin D receptor 
activity or the CYP24 mRNA levels are normalized to the level of vitamin D receptor 
activity in the sample and control. 



59 




1 8. The method of claim 6, wherein said level of CYP24 mRNA is 

2 measured by hybridization to one or more prpbes on an array. 

1 9. The method of claim 1, wherein said level of CYP24 is detected by 

2 measuring the level of CYP24 protein in sa id b iological sample, wherein an increased level 

3 of CYP24 protein in said sample as compared to CYP24 protein in said control sample 

4 indicates a predisposition to cancer. 

1 10. The method of claim 9, wherein the level of CYP24 protein is 

2 measured in the biological sample and thecgntrol sample at the same vitamin D receptor 

3 activity or the protein levels are normalized to the level of vitamin D receptor activity in the 
i=i 4 sample and control. 

TCP 

^ 1 11- The method of claim 1 , wherein said level of CYP24 is detected by 

HI 2 measuring the level of 25-hydroxyvitamin 15324 -hydroxylase enzyme activity in said 

% 3 biological sample, wherein an increased level of 25-hydroxyvitamin D3 24-hydroxylase 

Ty 4 enzyme activity in said sample as compared to 25-hydroxyvitamin D3 24-hydroxylase 

O 5 enzyme activity in said control sample indicates a predisposition to cancer. 

™ 1 12. The method of claim 1 1 , wherein said level of 25-hydroxyvitamin D3 

*B 2 24-hydroxylase activity is measured in saidlnoldgical sample and said control sample at the 

ra 3 same vitamin D receptor activity or the activity levels are normalized to the level of vitamin 

4 D receptor activity in the sample and control. 

1 13. The method of claim 1, wherein said animal is a mammal selected 

2 from the group consisting of humans, non-human primates, canines, felines, murines, 

3 bovines, equines, porcines, and lagomorphs. 

1 14. The method of claim 1, wherein said biological sample is selected 

2 from the group consisting of excised tissuej'whole blood, serum, plasma, buccal scrape, 

3 saliva, cerebrospinal fluid, and urine. 

1 15. The method of claim 1 , wherein the difference between said increased 

2 level of CYP24 in said biological sample and the level of CYP24 in said control sample is a 

3 statistically significant difference. 
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1 16. The method of claim 1, wherein said increased level of CYP24 in said 

2 biological sample is at least about 2-fold greater than the level of CYP24 in said control 

3 sample. 

1 17. The method of claim 1, wherein said increased level of CYP24 in said 

2 biological sample is at least about 4-fold-^eater than said level of CYP24 in said control 

3 sample. 

1 1 8. A method of estimating the survival expectancy of an animal with 

2 cancer, said method comprising: 

3 (i) providing a biological sample from said animal; 

4 (ii) detecting the level of CYP24 within said biological sample; and 

5 (iii). comparing said level of CYP24 with the level of CYP24 in a 

6 control sample taken from a normal, cancer-free tissue; 

7 wherein an increased level of CYP24 in said biological sample compared to the level of 

8 CYP24 in said control sample indicates a reduced survival expectancy in said animal 

9 compared to in an animal with cancer that has a normal level of CYP24. 

1 19. The method of claim 44L^wherein said level of CYP24 is detected by 

2 determining the copy number of CYP24 genes in the cells of said animal. 

1 20. The method of claim 19, wherein said copy number is determined by 

2 hybridization to an array of nucleic acid probesT 

1 21 . The method of claim 19, wherein said copy number is measured using 

2 Comparative Genomic Hybridization. 

1 22. The method of claim 21, wherein said Comparative Genomic 

2 Hybridization is performed on an array. 

1 23. The method of claim 18, wherein said level of CYP24 is detected by 

2 measuring the level of CYP24 mRNA in said biological sample, wherein an increased level 

3 of CYP24 RNA in said sample as compared to CYP24 RNA in said control sample indicates 

4 a reduced survival expectancy. 
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24. The method of claim 23, wherein said level of CYP24 mRNA is 
measured in said biological sample and said control sample at the same vitamin D receptor 
activity or the activity levels are normalized to the level of vitamin D receptor activity in the 
sample and control. 

25. The method of claim 1 8, wherein said level of CYP24 is detected by 
measuring the level of CYP24 protein in sai^biological sample, wherein an increased level 
of CYP24 protein in said sample as compared to CYP24 protein in said control sample, at a 
given level of vitamin D receptor activity indicates a reduced survival expectancy. 

26. The method of claim 1 8, wherein said level of CYP24 is detected by 
measuring the level of 25-hydroxyvitamin D3-24-hydroxylase enzyme activity in said 
biological sample, wherein an increased level of 25-hydroxyvitamin D3 24-hydroxylase 
enzyme activity in said sample as compared to 25-hydroxyvitamin D3 24-hydroxylase 
enzyme activity in said control sample indicates a reduced survival expectancy. 

27. The method of claim 26, wherein said level of 25-hydroxyvitamin D3 
24-hydroxylase activity is measured in said Biological sample and said control sample at the 
same vitamin D receptor activity or the activity levels are normalized to the level of vitamin 
D receptor activity in the sample and control. 

28. The method of claim 18, wherein said animal is a mammal selected 
from the group consisting of humans, non-frnman^rimates, canines, felines, murines, 
bovines, equines, porcines, and lagomorphs. 

29. The method of claim 1 8, wherein said biological sample is selected 
from the group consisting of excised tissue, whol^blood, serum, plasma, buccal scrape, 
saliva, cerebrospinal fluid, and urine. 

30. The method of claim 18, wherein the difference between said 
increased level of CYP24 in said biological sample and the level of CYP24 in said control 
sample is a statistically significant difference. 
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3 1 . The method of claim 1 8, wherein said increased level of CYP24 in 
said biological sample is at least about ^f5I3"greater than the level of CYP24 in said control 
sample. 

32. The method of claim 18, wherein said increased level of CYP24 in 
said biological sample is at least about 4-fo4d-greater than the level of CYP24 in said control 
sample. 

A method of treating cancer in an animal, said method comprising: 

(i) providing a biological sample from said animal; 

(ii) detecting the level of CYP24 within said biological samplef 
iii) comparing said level of CYP24 with a level of CYP24 in a control 

sample from a normal, cancer-free tissue; and 

(ivAelecting and performing a cancer therapy in those animals having 
an increased level of ClT^Yompared to the level of CYP24 in said control sample. 

34. The metnbd of maim 33, wherein said cancer therapy is selected from 
the group consisting of chemotherapy, mdiatioiTtherapy, surgery, antihormone therapy, and 
immunotherapy. 

35. The methc^kf^Aaim 34, wherein said cancer therapy is an adjuvant 

cancer therapy. 

36. The method of claibi 33, wherein said level of CYP24 is detected by 
determining the copy number of CYP24 gemes-hvthe cells of said animal. 

37. The method of claim 3CL wherein said copy number of CYP24 genes is 
determined by hybridization to an array of nuclfeic acid probes. 

38. The method of claim 36, wherein said copy number of CYP24 genes is 



measured using Comparative Genomic Hybridization (CGH). 

39. The method of claim 26^3^1©^^ said Comparative Genomic 
Hybridization is performed on an array. 
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1 40. The method of claim 33, wherein said level of CYP24 is detected by 

2 measuring the levels of CYP24 mRNA in saicHnological sample, wherein an increased level 

3 of CYP24 RNA in\aid sample as compared to CYP24 RNA in said control sample indicates 

4 the need for an adjuvant cancer therapy. 

1 41 . Ittie method of claim 40, wherein said level of CYP24 RNA is 

2 measured in said biological sample and said^cotitrol sample at the same vitamin D receptor 

3 activity or the activity levels are normalized to the level of vitamin D receptor activity in the 

4 sample and control. 

1 42. The metkod of claim 33, wherein said level of CYP24 is detected by 

2 measuring the level of CYP24 piWin in said-biological sample, wherein an increased level 

3 of CYP24 protein in said sample ak compared to C%P24 protein in said control sample 

4 indicates the need for an adjuvant cancer therapy. 

1 43. The method of cVilfc wherein said level of CYP24 protein activity 

2 is measured in said biological sample an^s^d-cq^rol sample at the same vitamin D receptor 

3 activity or the activity levels are norm^jize^ to tlje level of vitamin D receptor activity in the 

4 sample and control. 

1 44. The method o£etaim 3 3 , V herein said CYP24 level is detected by 

2 measuring the level of 25-hydroxyvitamin D3 24*ydroxylase enzyme activity in said 

3 biological sample wherein an increased level of 25 Ahydroxyvitamin D3 24-hydroxylase 

4 enzyme activity in said sample as compared to 25-hydroxyvitamin D3 24-hydroxylase 

5 enzyme activity in said control sample, at a given leve^ of vitamin D receptor activity 

6 indicates the need for an adjuvant cancer therapy. 

1 45. The method of cla im 44^wherein sW level 25-hydroxyvitamin D3 

2 24-hydroxylase enzyme activity is measured in said biological sample and said control 

3 sample at the same vitamin D receptor activity or the activity levels are normalized to the 

4 level of vitamin D receptor activity in the sample and controlX 

1 46. The method of claim $37wterein said animal is a mammal selected 

2 from the group consisting of humans, non-human primates, canines, felines, murines, 

3 bo vines, equines, porcines, and lagomorphs. 
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1 4\ The method of claim 33, wherein said biological sample is selected 

2 from the group consisting of excised tissufe/whole blood, serum, plasma, cerebrospinal fluid, 

3 buccal scrape, saliva,\and urine. 1 

1 48. The method of claim 33, wherein the difference between said 

2 increased level of CYP24 s ki said biological sample and the level of CYP24 in said control 

3 sample is a statistically significant difference. 

1 49. The mettiod of claim 33, wherein said increased level of CYP24 in 

2 said biological sample is at least about 2-foid-greater than the level of CYP24 in said control 

3 sample. \ 

1 50. The method of claior33, wherein said increased level of CYP24 in 

2 said biological sample is at least ^omJmS^^c^r than the level of CYP24 in said control 

3 sample. / V / 

1 5 1 . A method of-speeWg a test agent for the ability to inhibit 

2 proliferation of a CyP24-expressing cell, sVid method comprising: 

3 (i) contacting said CT5P24-expressing cell with said test agent; and 

4 (ii) detecting the level 0\f CYP24 activity; 

5 wherein a decreased level of CYP24 activity as opmpared to the level of CYP24 activity in a 

6 cell not contacted with said agent indicates that said agent inhibits proliferation of said cell. 

1 52. The method of claim 5 1 , whe\ein said cell is contacted with vitamin 

2 D. \ 

1 53. The method of claim 5 1 , wherein>said detecting comprises detecting 

2 the level of CYP24 mRNA, wherein a decreased4evel of \yP24 mRNA in said CYP24- 

3 expressing cell as compared to the CYP24 mRNA level in Acell not contacted with said 

4 agent sample, at a given level of vitamin D receptor activity mdicates that said agent inhibits 

5 proliferation of said cell. \ 

1 54. The method of claim 5 1 ^wherein said detecting comprises hybridizing 

2 a nucleic acid from said cell to an array of nucleic acid probes. 
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1 55. The method of claim 5 1 , wherein said detecting comprises detecting 

2 the level of CYP$4 protein, wherein a decreased level of CYP24 protein in said CYP24- 

3 expressing cell as Compared to the CYP24 protein level in a cell not contacted with said 

4 agent sample indicates that said agent inhibits proliferation of said cell. 

1 56. \The method of claim 55, wherein said level of CYP24 protein in said 

2 contacted cell and said cell not contacted with_said agent is measured at the same vitamin D 

3 receptor activity or the CYP24 protein levels are normalized to the level of vitamin D 

4 receptor activity in the samMe and control. 

1 57. The method of claim 5 1 , wherein said detecting comprises detecting 

2 the level of 25-hydroxyvitamin ©3 24-hydroxylase enzyme activity in said cell, wherein an 

3 decreased level of 25-hydroxyvitaknin D3 ^--hydroxylase enzyme activity in said CYP24- 

4 expressing cell as compared to the 25-h^oxxyitamin D3 24-hydroxylase enzyme activity 

5 level in a cell not contacted with saidjraent sample, at a given level of vitamin D receptor 

6 activity indicates that said agent Hjhjbi^ of said cell. 

1 58. The method of claim 57, wherein said level of 25-hydroxyvitamin D3 

2 24-hydroxylase enzyme activity in said contacted cell and said cell not contacted with said 

3 agent is measured at the same vitamin D recemor activity or the activity protein levels are 

4 normalized to the level of vitamin D receptor activity in the sample and control. 

1 59. The method of claim 51, wherein said CTP2¥-expressing cell is a 

2 tumor cell. \ 

1 60. The method of claim 51, wherem said CyP24-expressing cell is a 

2 hyperproliferative cell. « \ 

1 61. The method of claim 5 1 , wherein tnk difference between said 

2 decreased level of CYP24 activity and the levefof CYP24 activity in a cell not contacted 

3 with said agent is a statistically significant difference. \ 

1 62. The method of claim 5 1 , wherein said decreased level of CYP24 

2 activity is at least about 2-fold lower than tHfe-ievefof CYP24 activity in a cell not contacted 

3 with said agent. \ 
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1 \63. The method of claim 51, wherein said decreased level of CYP24 

2 activity is at leaskabout 4-fold lower than tHeTfevel of CYP24 activity in a cell not contacted 

3 with said agent. \ 

1 64. \ method of decreasing the proliferation of a cell with an elevated 

2 level of CYP24, said method comprising reducing the level of CYP24 activity in said cell — 

3 using an inhibitor of CYP24\ 

1 65. The metnbd of claim 64, wherein said method further comprises 

2 contacting the cell with vitamin iA /y^-> 

1 66. The method ofv^^m-64, wherein said cell is a tumor cell. 

1 67. The methodyof ciaim 66, wherein said tumor cell is selected from the 

2 group consisting of breast cancer iells, prostate cancer cells, colorectal cancer cells, 

3 leukemia cells, lymphomas, lung cancer ceils, brain cancer cells, pancreatic cancer cells, and 

4 ovarian cancer cells. \ 

1 68. The method of claim 64,Vvherein said cell is a hyperproliferative cell. 

1 69. The method of claim 64, wherein said cell is a metastatic cell. 

1 70. The method of claim'647^erein said inhibitor is selected from the 

2 group consisting of antisense oligonucleotiaesrribozwies, repressors of CYP24 gene 

3 expression, competitive inhibitors of 25-hydroxyvitamim D3 24-hydroxylase activity, and 

4 non-competitive inhibitors of 25-hydroxyvitamin D3 24-nydroxylase activity. 
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